Rate controlling steps in fatty acid oxidation by unloaded rodent soleus muscle.
In response to decreased usage skeletal muscle undergoes an adaptive reductive remodeling due to the decrease in tension on the weight bearing components of the musculo-skeletal system. Accompanying a shift in fiber type is an increased reliance of carbohydrate metabolism and decreased reliance on fat for energy. These responses have been found with both space flight and ground based models of disuse atrophy including the chronically adapted rodent hind limb suspended (HLS) rat (1, 4-7, 10, 11). In addition, after space flight, the ability of soleus muscle homogenates to oxidize palmitate is decreased. We have previously shown that expression of the mRNA of enzymes involved in beta-oxidation is reduced in the soleus muscle of HLS rats. At the same time mRNA expression of enzymes involved in glycolysis was increased. This study extends these observations to address the question of whether the decrease in beta-oxidation is caused by a reduction in the capacity of the pathway to oxidize fat or the regulation is effected before fatty acids enter the mitochondria, i.e. the reduced capacity of the fatty acid oxidation pathway is because less fat is available for oxidation. The two key steps involved in fatty acid uptake into the cells are lipoprotein lipase and the transport of the free fatty acids produced by lipoprotein lipase into the cell via the carnitine acyltransferase system.